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SECTION I 

1 . Amendments (Article 34 (2) (b) PCT) 

Amended claims 1-26 filed with letter of 17.05.05 are considered to be allowable under 
Article 34 (2) (b) PCT. 

SECTION V 

2. Reference is made to the following documents: - ,. , 

D1: J. of Neurochemistry, Vol. 85, No. 4, 2003, pages 861-871 

D2: Human Gene Therapy, Vol. 10, No. 10, 1999, pages 1597-1598 

D3: Molecular Therapy, Vol. 2, No. 4, 2000, pages 404-414 

D4: Proc. Nat. Acad. Sci., Vol. 93, No. 21, 1996, pages 11382-11388 

D5: Proc. Nat. Acad. Sci., Vol. 93, No. 17, 1996, pages 8971-8976 

D6: US 5 629 159 

D7: The Anatomical Record., Vol. 271 B, No. 1, 2003, pages 77-85 
D8: Brain Research Bulletin, Vol. 46, No. 3, 1998, pages 175-187 

3. Novelty (Article 33(2) PCT) 

» 

The subject-matter of the present application does not appear to be disclosed in the prior 
art as defined in the regulations (Rule 64 (1)-(3) PCT). 

Therefore, in view of such prior art the subject-matter of the present application (claims 
1-26) has to be regarded as being new (Article 33(2) PCT). 

4. Inventive Step (Article 33 (3) PCT) 

The closest prior art to evaluate the inventiveness of the present application, is 
document D1. D1 discloses the immortalization of olfactory ensheathing glia (OEG) cells 
from rat, by transfecting OEG primary cultures from adult rats with a plasmid expressing 
a wild-type T antigen that is not oncogenic in vivo. The resulting immortalised cells show 
axonal regeneration properties. 
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The difference between the claimed s ubject-matter and the teachings of D1 is that the 
claimed method concerns the production of human OEG cells and it further comprises 
a last step wherein the oncogene responsible for the immortalisation is removed from 
the immortalised OEG cells. 



Starting from D1, the underlying technical problem to be solved by the present 
application can be considered to lie in the provision of an alternative method to generate 
an unlimited source of OEG cells which are human and retain the axonal regeneration- 
. promoting properties; 

The solution provided by the Applicant to solve the above problem is a method of 
making OEG cells as defined in claim 1 . 

Regarding that D1 is not concerned with tumorigenicity, because the immortalization 
system used therein is not oncogenic, and the fact that rodent cells are more easily 
manipulated and immortalized than human cells, D1 does not provide any indication that 
would teach the person skilled in the art to solve the above technical problem. 

Documents D2 and D3 both disclose a method to amplify scarce primary human cells 
in vitro to obtain them in a sufficient number for reimplantation in a patient, by reversible 
immortalisation by (entivector mediated transfer of specific genes. 
However, there is no hint in these documents that the reversible cell immortalisation 
process described therein can be applied successfully to human OEG cells, and even 
less, that if applied to this cell type the cells obtained will show the desired axonal 
regeneration properties. 

Moreover, regarding that D3 clearly indicates that each human cell type presents 
difficulties in being reverse immortalised, this will be even more true for the special type 
,J? f £ NS cells such as * ne human OEG cells of the present application, quite different 
from those previously manipulated. 

Therefore, the person skilled in the art would not have a reasonable expectation of 
success in applying the method of D3 to human OEG cells. 
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Document D4 does not deal with human cells nor with reversible immortalisation. 
Documents D5 and D6 both deal with reversible immortalisation but are silent on the 
application of the process to human cells and do not mention human OEG cells. 
None of the available prior art documents has shown the successful reverse 
immortalisation of a human CNS cell nor that the ability of the human OEG cells to 
promote axonal regeneration is conserved during the immortalisation and 
deimmortalisation process. 

There is no indication in the prior art that points to the present invention. 

The reverse-immortalisation of human-OEG cells achieved in the present invention 
significantly reduces the risk of malignant transformation of transplanted OEG into 
patients. 

Thus, the subject-matter of the present application (claims 1-26) is considered to involve 
an inventive step. 

5. Industrial Applicability (Article 33(4) PCT) 

5.1. The subject-matter of present claims 1-7, 9-11, 13-19, and 21-26 is susceptible of 
industrial applicability as defined in Article 33 (4) PCT. 

5.2. For the assessment of the present claims 8, 12 and 20 on the question whether they 
are industrially applicable, no unified criteria exist in the PCT. The patentability can also 
be dependent upon the formulation of the claims. The EPO, for example, does not 
recognize as industrially applicable the subject-matter of claims to the use of a 
compound in medical treatment, but may allow, however, claims to a known compound 
for first use in medical treatment and the use of such a compound for the manufacture 
of a medicament for a new medical treatment. 
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1. A method of making a population of human functional OEG cells for transplantation 
into a patient, which comprises: 

a) providing a sample of primary human OEG cells; 

b) immortalizing the OEG cells by transforming the OEG cells with a DNA 
construct comprising a removable DNA segment containing an oncogene or 
combination of oncogenes, thereby producing immortalised OEG cells; 

c) growing the immortalised OEG cells; 

d) selecting those immortalised OEG clonal cell lines which maintain their 
functional properties; and 

e) removing the oncogene or combination of oncogenes from the immortalised OEG 
cells, the removal resulting in the production of the population of human 
functional OEG cells for transplantation into the patient 

2. The method of claim 1, wherein the oncogene or combination of oncogenes is made 
removable by flanking it with recombinase target sites, and the removing is accomplished 
by introducing into the immortalised cells a gene that is expressed to produce a 
recombinase that specifically recognizes the recombinase target sites. 

3. The method of claim 2, wherein the recombinase is Cre recombinase and the 
recombinase target sites are loxP sites. 

4. The method of claim 1, wherein the oncogene is the gene encoding SV40 large T 
antigen, the gene encoding telomerase catalytic subunit, the gene encoding Bmi-1 protein 
or any combination of said oncogenes. 

5. The method of claim 1 , wherein the removable DNA segment further contains a suicide 
gene, which encodes a gene product that enables destruction of the immortalised cells by 
an exogenous agent if the removable DNA segment is not removed from the cells. 
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6. The method of claim 5, wherein the suicide gene is a gene encoding herpes simplex 
virus thymidine kinase, and the cells are destroyed by exposure to gancyclovir if the 
removable DNA segment is not removed from the cells. 

7. A population of human functional OEG cells produced by the method of claim 5. 

8. A method of treating a patient for neural damage, comprising transplanting into the 
patient a sufficient quantity of the human OEG cells of claim 7 to provide promotion of 
neuronal regeneration in the neuronal injured region of the patient 

9. A method of making a population of human functional OEG cells for transplanting into 
a patient, which comprises: 

a) providing a sample of primary human OEG cells; 

b) immortalizing the OEG cells by transforming the OEG cells with a DNA 
construct comprising a removable DNA segment containing an oncogene or a combination 
of oncogenes, a selectable marker gene, and a gene encoding herpes simplex virus 
thymidine kinase, the genes together being flanked on either side by loxP sites; 

c) growing the immortalised human OEG cells; 

d) selecting those immortalised OEG clonal cell lines which maintain their 
functional properties; and 

e) reversing the immortalization of the human OEG cells by removing the DNA 
segment from the immortalised OEG cells, the removing being accomplished by 
introducing into the immortalised OEG cells a gene encoding Cre recombinase to effect 
excision of the DNA segment at the loxP sites, the excision resulting in the production of 
the population of human functional OEG cells for transplanting into a patient. 

10. The method of claim 9, wherein the oncogene is the gene encoding SV40 large T 
antigen, the gene encoding telomerase catalytic subunit, the gene encoding Bmi-1 protein 
or any combination of said oncogenes. 

11. A population of functional OEG human cells produced by the method of claim 9. 
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12. A method of treating a patient for neural damage, comprising transplanting into the 
patient a sufficient quantity of the OEG cells of claim 11 to provide promotion of neuronal 
regeneration in the neuronal injured region of the patient. 

13. An immortalised human OEG cell comprising a primary human OEG cell 
transformed with a DNA construct comprising two recombinase target sites that flank an 
oncogene or combination of oncogenes which confers immortalization to the OEG cell, 
wherein the immortalization is reversible by excision of the oncogene by cleavage at the 
recombinase target sites when the target sites are exposed to a recombinase that 
specifically recognizes the target sites. 

14. The immortalised OEG cell of claim 13, wherein the recombinase target sites are loxP 
sites and the immortalization is reversible by Cre recombinase cleavage at the loxP sites. 

15. The immortalised OEG cell of claim 13, wherein the DNA construct further comprises 
a selectable marker gene. 

16. The immortalised OEG cell of claim 13, wherein the DNA construct further comprises 
a suicide gene, which encodes a gene product that enables destruction of the immortalised 
OEG cell by an exogenous agent if the oncogene is not removed from the cells. 

17. The immortalised OEG cell of claim 16, wherein the suicide gene is a gene encoding 
herpes simplex virus thymidine kinase, and the exogenous agent is gancyclovir. 

18. A cell line comprising a population of the immortalised human OEG cell of claim 13. 

19. A reverse-immortalised OEG human cell that as functional upon transplantation into a 
patient, produced by exposing the DNA construct within the immortalised human OEG 
cell of claim 13 to a recombinase that excises the oncogene or combination of oncogenes 
by cleavage at the recombinase target sites. 
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20. A method of treating a patient for neural damage, comprising transplanting into the 
patient a sufficient quantity of the reverse-immortalised OEG human cells of claim 1 9 to 
provide promotion of neuronal regeneration in the neuronal injured region of the patient. 

21. A cell library comprising a collection of reverse-immortalised OEG human cells 
prepared according to the methods of any one of claims 1 to 6 or 9 to 10. 

22. A reverse immortalised functional human olfactory ensheathing glia (OEG) cell line. 

23. A cell line according to claim 22, for use in a method of therapy. 

24- A cell line according to claim 22, for use in promoting neuronal regeneration. 

25. A pharmaceutical composition comprising a human cell line as defined in claims 22- 

24. and a pharmaceutical^ acceptable carrier. 

26. The use of reverse-immortalised human olfactory ensheathing glia cells as defined in 
claims 7, 1 1, 19 or 22 in the preparation of a medicament for treating neuronal damage. 
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